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[Constitution] 

It possesses water and ethylene oxy group and it does rinse of 
the resist pattern after development making use of rinse liquid 
for lithography whichcontains nonionic surfactant which does 
not possess fluorine atom . 



[Claim(s)] 
[Claim 1] 

rinse liquid . for lithography which designates that nonionic 
surfactant whichpossesses water and ethylene oxy group (-C 
H2 C H2 O- ) and does not possess fluorine atom iscontained 
as feature 

[Claim 2] 

rinse liquid . for lithography which designates that 
concentration of theabove-mentioned nonionic surfactant is 
20 - 5,000 ppm in rinse liquid for lithography which is stated 
in Claim 1 , as feature 

[Claim 3] 

Above-mentioned nonionic surfactant , rinse liquid . for 
lithography which is stated in Claim 1 or 2 which designates 
that either it is a one kind at least the ethylene oxide addition 
product or ethylene oxide and propylene oxide adduct , 
polyoxyethylene castor oil ether , polyethylene glycol dioleyl 
ester , polyoxyethylene alkyl amino ether , polyethylene 
glycol * polypropylene glycol block copolymer of acetylene 
alcohols or acetylene glycols as feature 



4] 

[»#* 5] 
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[Claim 4] 

resist pattern formation method . which designates that rinse 
of resist pattern afterdeveloping is done making use of rinse 
liquid for lithography which isstated in any of Claim 1 ~3, as 
feature 

[Claim 5] 

Regarding to resist pattern formation method which is stated 
in Claim 4, resist pattern formation method . whichdesignates 
that pattern dimension includes resist pattern of 300 nm or 
less as feature 

[Claim 6] 

Regarding to resist pattern formation method which is stated 
in Claim 4 or 5 , resist pattern formation method . 
whichdesignates that it is something which was formed with 
lithography step towhich resist pattern includes exposure with 
exposure wavelength of 250 nm or less asfeature 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, rinse liquid composition , furthermore 
in detail semiconductor device , liquid crystal display element 
or other flat panel display (FPD), itregards rinse liquid for 
lithography which is used for ideal with developing step of 
photosensitive resin composition which is used for 
[karaafirutaa ] or other production and pattern formation 
method whichuses this rinse liquid . 

[0002] 

[Prior Art] 

In order it forms fine element production of display plane of 
LSI or other semiconductor integrated circuit and FPD, 
[karaafirutaa ], in broad field which begins production etc of 
the thermal head or other circuit board , or microfabrication , 
photolithography technology is utilized from until recently. 

Regarding photolithography method , in order to form resist 
pattern , photosensitive resin composition of the positive type 
or negative type is used. 

Among these photosensitive resin composition , as positive 
type photoresist , photosensitive resin composition which 
consists of quinone diazide compound which is a for example 
alkali soluble resin and a photosensitive substance is widely 
utilized. 

[0003] 

By way, design rule , from half micron or furthermore 
narrowing to the less than that is sought to quarter micron 
recently, attendant upon trend to high integration and 
speed-up of Lsi, regarding fine electronic device manufacture 
industry . 

In order to correspond to further narrowing of design rule a 
this way, visible light or near ultraviolet light (wavelength 
400~300nm ) etc with those which are used until recently itis 
not a satisfactory as exposure light source , KrF excimer laser 
(248 nm ), that radiation of short wavelength is used, is 
needed Arf excimer laser (193 nm ) or other deep ultraviolet 
light and furthermore from the X-ray , electron beam or other 
lithography process which uses these exposure light source 
being utilized is proposed, is. 

In order that it corresponds to narrowing of this design rule , 
case of microfabrication those of high resolution are required 
to also photosensitive resin composition which isused as 
photoresist . 
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Furthermore, also correctness or other performance 
improvement of sensitivity , pattern , image dimension is 
sought from photosensitive resin composition ,simu!taneously 
in addition to resolution . 

[chemically amplifying type photosensitive resin 
composition ] is proposed vis-a-vis this, as radiation-sensitive 
resin composition of high contrast whichpossesses 
photosensitive in radiation of short wavelength . 

As for this chemically amplifying type photosensitive resin 
composition , including compound which generates acid due 
tolighting of radiation , acid spreading occurs from this acid 
generator by lighting of radiation , because with acid which 
occurs with catalytic image formation step , it is profitable in 
point etc which high sensitivity isacquired, replaces in 
conventional photosensitive resin composition , is. 

[0004] 

But as description above when narrowing advances, problem 
of the pattern breakdown , or pattern peeling in after 
developing lithography step was actualized. 

These problem are remarkable in pattern formation where 
especially aspect ratio ishigh. 

TRANSLATION STALLEDthis problem method substrate 
surface treatment substrate surface film-forming process resist 
substrate adhesion strength pattern breakdown pattern method 



According to this method , pattern breakdown of certain 
extent and control of the pattern peeling are possible. 

But, when narrowing advances, because contact area of resist 
pattern and the substrate becomes small, there is a limit in 
solution with this method . 

[0005] 

By way, next kind of thing is known as cause where the 
pattern breakdown , or pattern peeling in after developing 
lithography step happens. 

After exposing namely, photoresist , development is done, but 
in order afterdeveloping, to wash away developer from resist 
pattern , you can do the rinse (Washing) of pattern with rinse 
liquid . 

pure water is widely used generally at time of this as the rinse 
liquid . 

But pure water which is used as rinse liquid surface tension is 
very large. 

When rinse doing resist pattern making use of rinse liquid , 
with process which dries pattern which rinse is done, state 
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where the rinse liquid remains between pattern which is 
adjacent mutually occurs. 

When pure water is used as rinse liquid , rinse liquid which 
remains between this resist pattern being surface tension , it 
becomes state which becomesdepressed, suction occurs 
between pattern which is adjacent by the surface tension of 
rinse liquid , because of this resist pattern which is 
adjacentwhen drying resist pattern is pulled mutually. 

When difference appears in suction with surface tension at 
time of the this in between pattern of plural , it means with 
that pattern breakdown and pattern peeling happen (for 
example patent literature 1 to 5 reference). 

[0006] 

In order to solve problem of peeling of pattern breakdown and 
pattern which are based on suction with surface tension of 
rinse liquid which remainsbetween above-mentioned pattern , 
with ingredient preparation and developer , rinse liquid of the 
for example photosensitive resin composition pattern 
formation method which puts contact angle of resist surface 
and rinse liquid inspecific range with improvement of resist 
surface , (patent literature 1 reference), as final rinse liquid , 
fluorine-based surfactant such as is used pattern formation 
method which uses organic solvent whichpossesses pure 
water or pure water and compatibility which contain hot pure 
water , boundary surfactant which is heated (patent literature 
2 reference), as boundary surfactant doing/ the surface tension 
of liquid or wettability to resist pattern pattern formation 
method which uses the rinse liquid which decreases (patent 
literature 3 reference), large number such as pattern formation 
method (patent literature 5 reference) which uses rinse liquid 
of hot water or other low viscosity pattern formation method 
which uses rinse liquid which possesses specific surface 
tension which contains alcohol or other solvent (patent 
literature 4 reference), as rinse liquid it is reported, but 
furthermore and the safety to be high with inexpensive , 
especially, with fine , rinse liquid which can prevent pattern 
breakdown and pattern peeling effectively vis-a-vis resist 
pattern where aspect ratio is high is strongly desired. 

[0007] 

[Patent Literature 1] 

Japan Examined Patent Publication Hei 6- 105683disclosure 
(1 -4 page) 

[Patent Literature 2] 

Japan Unexamined Patent Publication Hei 8- 8 163 disclosure 
(1 - 3 page ) 

[Patent Literature 3] 

Japan Unexamined Patent Publication Hei 7- 

i /im ac\*i: — i / 1 — ~~ o \ 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004184648A 



2004-07-02 



5] 

t*gB¥6-222570^fR(2-3H) 
[0008] 

^h/^UvVx^u— (fpd). :7>r;u£ 
■■e Se*tt3ft<*<, ware. 7x**Mt 

[0009] 

+V*(-CH(2)CH(2)0~)^^L^*^L 
[0010] 

S(-CH(2)CH(2)0-)^*L^y***L<fL^ 
[0011] 

[0012] 



142349disclosure (1 page , 8page ) 
[Patent Literature 4] 

Japan Unexamined Patent Publication Hei 7- 
140674disclosure (1-2 page , 4page ) 

[Patent Literature 5] 

Japan Unexamined Patent Publication Hei 6- 
222570disclosure (2 - 3 page ) 

[0008] 

[Problems to be Solved by the Invention] 

As description above you consider to status , as for this 
invention the lithography rinse liquid , furthermore in detail 
semiconductor device , flat panel display (FPD), 
[karaafirutaa ], you are used for idealwith developing step of 
photosensitive resin composition which is used for circuit 
element or other production, the safety to be high with 
inexpensive s especially, with fine , It is something which 
designates that rinse liquid for lithography whichcan prevent 
pattern breakdown and pattern peeling effectively vis-a-vis 
resist pattern where aspect ratio is high and pattern formation 
method which uses that are offered as objective . 

[0009] 

[Means to Solve the Problems] 

As for these inventors , as for result of examining diligent 
research , , As rinse liquid for lithography , it possesses 
ethylene oxy group (-CH (2) CH (2) O- ) in water andit can 
achieve above-mentioned objective by using those which 
contain nonionic surfactant which does not possess fluorine , 
namely inexpensive and beingsafe, without causing pattern 
breakdown and peeling regarding pattern formation where 
aspect ratio is large with especially fine , It is something 
which discovers fact that it can do thesatisfactory pattern 
formation , reaches to this invention . 

[0010] 

namely, this invention has water and ethylene oxy group (-CH 
(2) CH (2) O- ) and regards rinse liquid for the lithography 
which designates that nonionic surfactant which does not 
possess fluorine is contained as feature. 

[0011] 

In addition, this invention regards resist partem formation 
method which designates that the rinse of resist pattern after 
developing is done making use of rinse liquid for 
above-mentioned lithography , as feature. 

[0012] 

Below, this invention is explained furthermore in detail. 
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[0014] 

(a) 

R-CO-0(-CH(2)-CH(2)-O-)(n)H 
(b) 

R-CO-NX(-CH(2)-CH(2)-0-)(n)H 
(c) 

R-0(-CH(2)-CH(2)-0-)(n)H 

'(d) 

R - NX(- CH(2)-CH(2)- 0-)(n)H 
(e) 

R-S(-CH(2)-CH(2)-0-)(n)H 
W 

R-ph-0(-CH(2)-CH(2)-O-)(n)H 
(g) 

(h) 

±E(a)~(f)«SCtt , » RI4» 



2004-07-02 

First, those where organic impurity , metal ion , etc is 
removed by distillation, ion exchange treatment , filter 
treatment and various adsorption etc as water which is used in 
the rinse liquid for lithography of this invention . Especially 
pure water is desirable. 

[0013] 

In addition, boundary surfactant which is used in rinse liquid 
for the lithography of this invention has ethylene oxy group 
(-CH (2) CH (2) O ) and if it is a nonionic surfactant which 
doesnot possess fluorine atom , is good any ones. 

When representative ones of nonionic surfactant which is 
used with rinse liquid of this invention are illustrated, below 
for example (A) - you can list nonionic surfactant of the(H). 

nonionic surfactant which is used with rinse liquid of this 
invention what is notlimited to those which it illustrated as 
these representative example is of course. 

[0014] 

(A) 

R-CO*0 (-CH (2) -CH (2) -O- ) (N) H 
(B) 

R-CO*NX (-CH (2) -CH (2) -O- ) (N) H 
(C) 

R-O (-CH (2) -CH (2) -O- ) (N) H 
(D) 

R-NX (-CH (2) -CH (2) -O- ) (N) H 
(E) 

R-S (-CH (2) -CH (2) -O- ) (N) H 
(F) 

R-ph-o (-CH (2) -CH (2) -O- ) (N) H 
(G) 

polyethylene glycol * polypropylene glycol block copolymer 
(H) 

ethylene oxide addition product or ethylene oxide and 
propylene oxide adduct of acetylene alcohols or acetylene 
glycols 

Furthermore, description above (A) - in Formula of (F), R 
does notinclude fluorine atom , optionally substituted , 
saturated or unsaturated alkyl group is displayed, X H or (-CH 
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[0015] 

Kb i] 

[0016] 



(2) -CH (2) -O- ) (N)displays H, PH displays phenylene 
group , N independently, displays the positive integer . 

In addition, for example following General Formula (A) or 
those which are shownwith (B) making representative ones as 
acetylene alcohols and acetylene glycols , it islisted. 

[0015] 

[Chemical Formula 1] 
[0016] 



R 



CH 3 



-C- 
I 

OH 



C=C-H 



(A) 



CH 3 



CH 3 



R^C— C-C-C-R 2 



OH 



I 

OH 



(B) 



(sc*. ri *>«m;r2I4. b— t»*jiftori^r 

[0017] 

±E#Y*>ttJHiiStt«ltLT»*Lt^© 

§SL /^^zi>D-225(7K , J^"*vX^U>I> 
*L»X-fJb), /^^->D-2506D(/KU 

— >D-31 1 0(*°Ut^vXfb^7i^;i/7 
= yx-fiU)s /W5j-Xl>P-1525(7tfUX^b 

^tSn* Air Products &. Chemical In 
c. fiL J &— ~?<<J— ;U420. H440(^^T*i2^ 

U>£f«j=>— ;uSia)7K l JxTL/>^-9--rK©i 
^e;u. 3. S^UttJM). |s]2502C7-b^U>^ 



(In Formula, Rl and R2 may be, being same, differing, 
straight chain or branched chain alkyl group is displayed. ) 

[0017] 

When desirable ones are illustrated concretely as 
above-mentioned nonionic surfactant which is used with rinse 
liquid for lithography of this invention , the for example 
Takemoto Oil & Fat Co. Ltd, (DB 69-057-8794 ) 
supplied , Pionin D- 225 (polyoxyethylene castor oil ether ), 
Pionin D- 2506 D (polyethylene glycol dioleyl ester ), Pionin 
D- 3 1 10 (polyoxyethylene alkyl amino ether ), Pionin P-1525 
(polyethylene glycol * polypropylene glycol block 
copolymer ), Air Products s&Chemical inc. Make, Surfynol 
420, same 440 (1 mole , 3. 5 mole adduct of polyethylene 
oxide of respectively acetylene glycols ), Same 2502 
(ethylene oxide 5mole , propylene oxide 2mole adduct of 
acetylene glycols ) etc can be listed. 



In addition, regarding to this invention, as for 
above-mentioned nonionic surfactant which is used, those of 
multiple kinds are marketed, in inexpensive in the obtainable 
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are superior even in safety . 
[0018] 

Regarding to this invention, as for nonionic surfactant , being 
used and 2 kinds or more itmay be jointly used with alone . 

In addition, nonionic surfactant of this invention , in rinse 
liquid for lithography , isused at quantity of usually 20 - 5,000 
ppm , preferably 50~3,000ppm . 

When content is under 20 ppm , effect of activity agent 
addition becomesdifficult to be expressed, incidence rate of 
pattern breakdown or pattern exfoliationbecomes high. 

In addition, when it is higher than 5,000 ppm , with boundary 
surfactant which is used swelling etc of pattern is likely to 
happen, itbecomes many for incidence rate of pattern 
breakdown or pattern exfoliation to becomehigh. 

[0019] 

Furthermore, regarding to this invention, in order to improve 
wettability to surface tension , photoresist of rinse liquid , if it 
is necessary, furthermore it is possibleto add soluble organic 
solvent to water. 

These solvent are used as uniform liquid of water. 

As soluble organic solvent in water, if 0.1 weight% or greater 
it is a solvent which is meltedvis-a-vis water, there is not 
especially restriction, can list the for example methyl alcohol , 
ethyl alcohol , isopropyl alcohol or other alcohols , acetone , 
methylethyl ketone or other ketones , methyl acetate , 
ethylacetate , ethyl lactate or other esters , 
dimethylformamide , dimethyl sulfoxide , methyl cellosolve , 
cellosolve , butyl cellosolve , cellosolve acetate , alkyl 
cellosolve acetate , propylene glycol alkyl ether , propylene 
glycol alkyl ether acetate , butyl carbitol , carbitol acetate , 
tetrahydrofuran or other solvent . 



These embodiment you only listed simply as example of 
organic solvent beingsomething, are not something where 
organic solvent which is used with the this invention is 
limited to these solvent . 

As for these solvent , when it is used at quantity of 1 0 parts by 
weight or less usually vis-a-vis water 100 parts by weight is 
many. 

[0020] 

Next, you explain concerning formation method of resist 
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pattern where rinse liquid for lithography of this invention is 
applied. 

lithography step of this invention is good any ones which are 
known as method which forms resist pattern making use of 
photosensitive resin composition of photosensitive resin 
composition , negative type of the positive type of public 
knowledge . 

When representative resist pattern formation method where 
rinse liquid for lithography of this invention is appliedis 
increased, you can list next kind of method . 

[0021] 

First, in silicon substrate , glass substrate etc which according 
to need preprocessing is done, photosensitive resin 
composition application is done spin coating method etc with 
painting method of public knowledge from until recently. 

It precedes application of photosensitive resin composition 
and or on resist film which coating formation is done, 
antireflective film application , may be formed according to 
need. 

As for photosensitive resin composition which application is 
done, prebake being done on the for example hot plate , 
solvent is removed in substrate , thickness makes photoresist 
film ofusually 0.5 - 2.5 micron extent . 

prebake temperature differs depending upon solvent or 
photosensitive resin composition which is used,but usually 20 
- 200 *, it is done with temperature of preferably 50-150* 
extent . 

photoresist film is done after that through mask , making use 
of the illuminator of public knowledge such as high pressure 
mercury lamp , metal halide lamp , ultrahigh pressure 
mercury lamp , KrF excimer laser , arf excimer laser , soft 
x-ray illuminator , electron beam drawing device , according 
to need exposure. 

After exposing, after doing baking according to need, 
developmentis done with for example puddle development or 
other method , resist pattern is formed. 

Development of resist is done making use of alkaline 
developer usually. 

As alkaline developer , it can use for example sodium 
hydroxide , tetramethyl ammonium hydroxide (TMAH) or 
other aqueous solution or aqueous solution . 

rinse (Washing) of resist pattern is done after development , 
making use of the rinse liquid . 

Furthermore, resist pattern which was formed is used as 
etching , plating , ion scattering , dyeing or other resist , 
isexfoliated after that according to need. 
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[0022] 

Vis-a-vis resist pattern which was formed by no 
photosensitive resin composition it can apply the rinse liquid 
for lithography of this invention . 

When representative ones of photosensitive resin composition 
which can apply rinse liquid for lithography of this invention 
are illustrated, with positive type , those which consist of for 
example quinone diazide-based photosensitizer and alkali 
soluble resin . chemically amplifying type photosensitive 
resin composition etc, with negative type , those which 
include polymeric compound whichpossesses for example 
poly vinyl cinnamate or other photosensitive group . Those 
which contain kind of azide compound which consists of 
thing or cyclized rubber and bisazide compound which 
contain aromatic azide compound . Those which include 
diazo resin . You can list photopolymerizable composition , 
chemically amplifying type negative type photosensitive resin 
composition etc which includes addition polymerizable 
unsaturated compound . 

[0023] 

You can list positive type photosensitive resin composition 
which consists of quinone diazide-based photosensitizer and 
alkali soluble resin as photosensitive resin composition which 
can apply to ideal rinse liquid for lithography of the this 
invention , but when quinone diazide-based photosensitizer 
and alkali soluble resin which are used in positive type 
photosensitive resin composition which consists of this 
quinone diazide-based photosensitizer and alkali soluble resin 
are illustrated concretely ,as quinone diazide-based 
photosensitizer ,1,2 -benzoquinone di azido - 4- sulfonic 
acid , 1 ,2-naphthoquinone-diazido-4-sulfonic acid , 
1 ,2-naphthoquinone-diazido- 5 -sulfonic acid , copolymer etc 
of novolak resin , poly vinyl phenol , polyvinyl alcohol , 
acrylic acid or methacrylic acid you can list the ester or amide 
etc of these sulfonic acid , in addition as alkali soluble resin . 

As novolak resin , it is listed as those whose those which are 
producedfrom one, two or more kinds of phenol , o-cresol , 
m-cresol , p-cresol , xylenol or other phenols and one kind or 
more of the formaldehyde , paraformaldehyde or other 
aldehydes are desirable. 

[0024] 

In addition, as for photosensitive resin composition of 
chemically amplifying type , with positive type with that 
negative type rinse liquid of that this invention is applied is 
desirable ones. 
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Generating acid due to irradiation , with catalysis of this acid 
the solubility for developer of irradiated portion with 
chemical conversion changing, beingsomething which forms 
pattern , it disassembles chemically amplifying resist , 
underexi sting of acid generator and acid which generate acid 
due to for example irradiation and those which consist of 
acid-sensitive group-containing resin where alkali soluble 
group like phenolic hydroxy group or carboxyl group is 
formed. You can list those which consist of alkali soluble 
resin and crosslinking agent , acid generator . 

[0025] 

rinse liquid for lithography of this invention , especially, with 
fine ,being something which can improve pattern breakdown , 
pattern exfoliation effectivelyvis-a-vis resist pattern where 
aspect ratio is high, uses KrF excimer laser and theArf 
excimer laser , furthermore X-ray , electron beam etc as 
lithography step, namely, exposure light source where 
microscopic resist pattern a this way is formed, method which 
forms resist pattern with lithography step which includes 
theexposure with exposure wavelength of 250 nm or less it is 
listed as preferred method . 

Furthermore, when you see with pattern dimension of resist 
pattern , those whichinclude lithography step where 
linewidth , in line-and-space * pattern or hole diameter in the 
contact hole * pattern forms resist pattern of 300 nm or less 
are desirable. 

[0026] 

It is possible to use rinse liquid of this invention , rinse after 
doing resist pattern after developing, as final rinse liquid 
making use of water and for example pure water it is possible 
to do rinse of resist pattern afterdeveloping, and, in addition 
making use of only rinse liquid of the this invention , but it is 
not something where application method of the rinse liquid of 
this invention is limited in these. 

After washing pattern with water, according to need for 
example itdoes rinse of pattern making use of rinse liquid of 
this invention , furthermore it is good even with water and 
with method whichdoes rinse with for example pure water 
application etc. 

[0027] 

this invention is explained below with Working Example , but 
embodiment of the this invention is not something which is 
limited in these Working Example . 

[0028] 

Boundary surfactant A of Table 1 - I in order to become 
concentration of each Table 2 and Table 3 , were added in 
Working Example 1-22, Comparative Example 1-1 1 
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Lfco 

[0029] 
[Si] 

[0030] 



(Adjustment of rinse liquid ) pure water , rinse liquid R- 1 of 
the Working Example 1-22 and Comparative Example 1-11- 
R- 33 was adjusted by with ambient temperature 1 hour 
agitating and melts. 

[0029] 

[Table 1] 

[0030] 



* 1 







^- S> X ^ V > £ CD W & 


Type 


A 


K<i *~ >D - 2 2 5 






B 


A°-f >D - 2 5 0 6 D 






C 


/W >D - 3 1 1 0 






D 


A°-T >P- 15 2 5 






E 


+>-— 7^ /-;U 2 0 






F 


■^—7^ /— )14 4 0 






G 


A°-f &—>A- 7 0 - F 






H 


A'-T 3"~>B - 2 3 1 


&t 




I 


/W ^->C - 1 5 7 A 


to 





**.»iBS1l#JAIt7KU^S/x^U>u*L 
[0031] 



As for in the table , boundary surfactant A as for 
polyoxyethylene castor oil ether , same B as for polyethylene 
glycol dioleyl ester , same C as for polyoxyethylene alkyl 
amino ether , same D as for polyethylene glycol * 
polypropylene glycol block copolymer , same E as for 
ethylene oxide addition product , same F of acetylene glycols 
as for polyethylene oxide adduct , same G of acetylene 
glycols asfor dioctyl phosphate , same H as for C (12) alkyl 
dimethyl benzyl ammonium * chloride , same I it is a C (12) 
alkyl dimethyl betaine . 

[0031] 
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IB. 2] [Table 2] 

[0032] [0032] 



2 









MS (p pm) 


l 


R- 1 


A 


10 0 


2 


R- 2 


A 


10 0 0 


3 


R- 3 


A 


3 0 0 0 


4 


R - 4 


B 


1 0 0 


5 


R - 5 


B 


3 0 0 


6 


R - 6 


B 


5 0 0 


7 


R - 7 


B 


2 0 0 0 


8 


R - 8 


C 


5 0 


9 


R- 9 


C 


10 0 


1 0 


R - 1 0 


C 


5 0 0 


1 1 


R- 1 1 


C 


3 0 0 0 


1 2 


R - 1 2 


D 


10 0 


1 3 


R - 1 3 


D 


3 0 0 


1 4 


R - 1 4 


D 


5 0 0 


1 5 


R - 1 5 


D 


10 0 0 


1 6 


R - 1 6 


D 


2 0 0 0 


1 7 


R - 1 7 


E 


5 0 


1 8 


R - 1 8 


E 


10 0 


1 9 


R - 1 9 


E 


5 0 0 


2 0 


R - 2 0 


F 


5 0 


2 1 


R - 2 1 


F 


1 0 0 


2 2 


R - 2 2 


F 


5 0 0 



[* 3] [Table 3] 
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gl 3 









Mg. ( P P m) 


1 


R - 2 3 




— 


2 


R - 2 4 


G 


1 0 0 


3 


R - 2 5 


G 


10 0 0 


4 


R - 2 6 


G 


3 0 0 0 


5 


R - 2 7 


G 


5 0 0 0 


6 


R - 2 8 


H 


2 0 0 


7 


R- 2 9 


H 


5 0 0 


8 


R- 3 0 


H 


15 0 0 


9 


R - 3 1 


I 


1 0 0 


1 0 


R - 3 2 


I 


10 0 0 


1 1 


R - 3 3 


I 


3 0 0 0 



mmm 23 

^v'J=3>^x/\— [Z|§Hk£#U 190°C.90 
»IBMwK7b— MCT*— 2£frl\ 800A<D 

p( 'az' ttfiftM* eiTsi:)*. 

ttf&JtUICQmffi U 1 30°C. 60»IB* 
00EX5(;ftfi248nm)ICT. 2/3Annuler^ 



^U7>haSSi«5£AZ 300M 
IF-r-<p^/.<— (2. 38*fi%*^^h^^ 



Working Example 2 3 

spin coating it did Clariant supplied antireflective film azkrf- 
1 7 B in 6 inch silicon wafer with Tokyo Electron Limited 
make spin coater , 190 *, did bake with 90 second hot plate , 
in order for film of800 $ to be acquired, it adjusted. 



It measured film thickness with [purometorisuku ] supplied 
film thickness measuring apparatus . 

spin coating it did on antireflective film which acquires 
Clariant supplied photoresist AZD X5160 P (As for 'AZ' same 
below registered trademark , ),next 130 *, did bake with 60 
second hot plate , in order for resist film ofD.51 ;mu m to be 
acquired, it adjusted 

And with Canon supplied reducing projection aligner FP 

A3 000 E X5 (wavelength 248nm ), you used 2/3 Annuler and 

exposed 

After exposing, 1 10 *, to do 60 second bake with hot plate , 
puddle development (23 *, 1 minute )making use of Clariant 
supplied developer AZ 300 MIF [deberoppaa ] (2.38 weight% 
tetramethyl ammonium hydroxide solution ). 
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[0036] 
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Next, with pure water after rinse , it did rinse with rinse liquid 
R- 1 of Working Example 1, spin drying did, acquired resist 
pattern . 

resist pattern which it acquires, with surface observation 
device KLA (KLA-Tencor Japan Ltd. (DB 69-169-0994 ) 
supplied ), evaluation of the pattern breakdown was done 1 
pattern size is 140 nm : by observing line-and-space of 1. 

Result is shown in Table 4 . 

Furthermore as for pattern breakdown incidence rate , when 
observing object being tested pattern breakdown being one in 
object being tested , if you can verify, there was a pattern 
breakdown wherethere is a pattern breakdown and with does, 
in object being tested of plural and itshowed as ratio where 
object being tested exists. 

[0034] 

Replacing Working Example 2 4~44rinse liquid to R- 1, R- it 
did other than thing which ismade 2 - R- 22 in same way as 
Working Example 1, acquired result of Table 4 . 

[0035] 

[Table 4] 

[0036] 
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g 4 











2 3 


R- 1 


A 


0 


2 4 


R- 2 


A 


0 


2 5 


R- 3 


A 


1 5 


2 6 


R- 4 


B 


0 


2 7 


R - 5 


B 


0 


2 8 


R - 6 


B 


0 


2 9 


R - 7 


B 


1 0 


3 0 


R - 8 


C 


0 


3 1 


R - 9 


C 


0 


3 2 


R - 1 0 


C 


0 


3 3 


R- 1 1 


C 


1 0 


3 4 


R - 1 2 


D 


0 


3 5 


R - 1 3 


D 


0 


3 6 


R - 1 4 


D 


0 


3 7 


R - 1 5 


D 


0 


3 8 


R - 1 6 


D 


1 0 


3 9 


R - 1 7 


E 


0 


4 0 


R - 1 8 


E 


0 


4 1 


R - 1 9 


E 


0 


4 2 


R - 2 0 


F 


0 


4 3 


R - 2 1 


F 


0 


4 4 


R - 2 2 


F 


0 



J±K0>i12-22U>XJS$-R-1(rft^TR-2 

3~R-33t-r£-<^:mi*siJte#ji t\eimz 

[0037] 



Replacing Comparative Example 1 2~22rinse liquid to R- 1 , 
R- it did other than thing which ismade 23 - R- 33 in same 
way as Working Example 1 , acquired result of Table 5 . 

[0037] 



Page 19 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004184648A 



2004-07-02 



[«5] [Table 5] 

[0038] [0038] 

m 5 



yxa : tvv 


U >7l 




/t^— >mti&±& (%) 


1 2 


R - 2 3 




10 0 


1 3 


R - 2 4 


G 


10 0 


1 4 


R — 2 5 


G 


inn 
1 U U 


1 5 


R - 2 6 


G 


10 0 


1 6 


R — 2 7 


G 


10 0 


1 7 


R - 2 8 


H 


10 0 


1 8 


R - 2 9 


H 


10 0 


1 9 


R- 3 0 


H 


10 0 


2 0 


R - 3 1 


I 


10 0 


2 1 


R - 3 2 


I 


10 0 


2 2 


R - 3 3 


I 


10 0 



mmm 45 

<?3*JT>W±m&m®5±mAZ ArF1C5D$ 

^i>«J=l>Ox/\-IZlHl$£^^L. 200°C % 60 
?pm*vbZf[s— hlCT^<— <7&'i=TlK 390A<D 

^I^^UT>httgJ^7l-KbvXAZExp. T94 
llfco 

^LT— a>*±§gX^;//^— NSR-305B(;£ 
fi193nm)|CT. 2/3Annuler£&^Llb l cL 

-^m^^7UT>haS^^AZ 300M 
IFT^P^— (2- 38M»%*^^h : 7^^ 

-I /J.PJM 



Working Example 45 

spin coating it did Clariant supplied antireflective film azar Fl 
C5 D in 6 inch silicon wafer with Tokyo Electron Limited 
make spin coater , 200 *, did bake with 60 second hot plate , 
in order for film of390 $ to be acquired, it adjusted. 

It measured film thickness with [purometorisuku ] supplied 
film thickness measuring apparatus . 

spin coating it did on antireflective film which acquires 
Clariant supplied photo Regis azexp.t 9479, next 130 *, did 
bake with 60 second hot plate , in order for resist film of 
0.44 ;mu m to be acquired, it adjusted. 

And Nikon Corporation (DB 69-055-0868 ) with supplied 
stepper NSR- 305 B (wavelength 193nm ), you used 2/3 
Annul er andexposed. 

After exposing, 1 10 *, to do 60 second bake with hot plate , 
puddle development (23 *, 1 minute )making use of Clariant 
supplied developer AZ 300 MIF [deberoppaa ] (2.38 weight% 
tetramethyl ammonium hydroxide solution ). 
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Next, with pure water after rinse , it did rinse with rinse liquid 
R- 1 of Working Example 1, spin drying did and acquired 
resist pattern . 

resist pattern which it acquires, with surface observation 
device KLA, evaluation of pattern breakdown was done 1 
pattern size is 130 nm : by observing line-and-space of 1. 

Result is shown in Table 6 . 
[0039] 

Replacing Working Example 46~66rinse liquid to R- 1, R- it 
did other than thing which ismade 2 - R- 22 in same way as 
Working Example 45, acquired result of Table 6 . 

[0040] 

[Table 6] 

[0041] 
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M 6 





u >7.m 




n^-ymnn&m (%) 


4 5 


R - 1 


A 


0 


4 6 


R - 2 


A 


0 


4 7 


R- 3 


A 


1 5 


4 8 


R - 4 


B 


0 


4 9 


R - 5 


B 


0 


5 0 


R - 6 


B 


0 


5 1 


R - 7 


B 


0 


5 2 


R - 8 


C 


0 


5 3 


R - 9 


C 


0 


5 4 


R - 1 0 


C 


0 


5 5 


R - 1 1 


C 


0 


5 6 


R - 1 2 


D 


0 


5 7 


R - 1 3 


D 


0 


5 8 


R - 1 4 


D 


0 


5 9 


R - 1 5 


D 


0 


6 0 


R - 1 6 


D 


1 0 


6 1 


R — 1 7 


E 


0 


6 2 


R - 1 8 


E 


0 


6 3 


R — 1 9 


E 


0 


6 4 


R - 2 0 


F 


0 


6 5 


R - 2 1 


F 


0 


6 6 


R - 2 2 


F 


0 



fcttS#J23~ 33U>X;^$-R— 1 lCft^_"CR — 2 Replacing Comparative Example 23~33rinse liquid to R- 1 , 

3^33<t"^"^Ci:iy.^l±SS£0'j45<hl^^Sl^?T R- it did other than thing which ismade 23 - 33 in same way 

IV S7(7)#§Jft£$#/co as Working Example 45, acquired result of the Table 7 . 

[0042] [0042] 
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7] [Table 7] 

[0043] [0043] 

m 7 











2 3 


R- 2 3 




1 0 0 


2 4 


R - 2 4 


G 


1 0 0 


2 5 


R - 2 5 


G 


1 0 0 


2 6 


R — 2 6 


G 


10 0 


2 7 


R - 2 7 


G 


10 0 


2 8 


R - 2 8 


H 


10 0 


2 9 


R - 2 9 


H 


10 0 


3 0 


R - 3 0 


H 


1 0 0 


3 1 


R - 3 1 


I 


10 0 


3 2 


R - 3 2 


I 


10 0 


3 3 


R - 3 3 


I 


1 0 0 



mmm ei 

^^UT^httS^^-hUvXhAZ EXP. 5555 
>^v'j=i>H7x/\-l::[I]i£^U 1 1 0°c s 1 

0°C. 120?J>P B 1^— ^£mV^U7>h*±S5l 
SBtejfcAZ 300MIF^Kp^/^— (2. 38M 



+^>f X7b<80nmT*fc^1 : 1 (D^-O • 7>K ■ X 



Working Example 67 

Clariant supplied photoresist AZEXP. spin coating it did 5555 
in 6 inch silicon wafer with Tokyo Electron Limited make 
spin coater , 1 10 *, did bake with 120 second hot plate , in 
order for film of0.275;mu m to be acquired, it adjusted. 



It measured film thickness with [purometorisuku ] supplied 
film thickness measuring apparatus . 

And Hitachi supplied electron beam (EB) with illuminator 
HLD- 800 after electron beam illumination ,110*, to do 120 
second bake with hot plate , puddle development (23 *, 1 
minute ) making use of Clariant supplied developer AZ 300 
MIFfdeberoppaa ] (2.38 weight% tetramethyl ammonium 
hydroxide solution ). 

After developing, rinse it did with pure water , did rinse 
nextwith rinse liquid R- 1 of Working Example 1, spin drying 
did and acquired resist pattern . 

evaluation of pattern breakdown was done resist pattern 
which it acquires, 1 the pattern size is 80 nm with KLA: by 
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observing line-and-space of 1 . 

Result is shown in Table 8 . 
[0044] 

Replacing Working Example 68~87rinse liquid to R- 1, R- 2 - 
R- 15 and R- it did other than thething which is made 1 7 - R- 
22 in same way as Working Example 67, acquiredresult of 
Table 8 . 

[0045] 

[Table 8] 

[0046] 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004184648A 



2004-07-02 



m 8 











6 7 


R - 1 


A 


0 


6 8 


R - 2 


A 


0 


6 9 


R- 3 


A 


0 


7 0 


R - 4 


B 


0 


7 1 


R - 5 


B 


0 


7 2 


R - 6 


B 


0 


7 3 


R- 7 


B 


1 0 


7 4 


R - 8 


C 


0 


7 5 


R - 9 


C 


0 


7 6 


R - 1 0 


C 


0 


7 7 


R - 1 1 


C 


1 0 


7 8 


R - 1 2 


D 


0 


7 9 


R - 1 3 


D 


0 


8 0 


R - 1 4 


D 


0 


8 1 


R - 1 5 


D 


1 0 


8 2 


R - 1 7 


E 


0 


8 3 


R - 1 8 


E 


0 


8 4 


R - 1 9 


E 


0 


8 5 


R - 2 0 


F 


0 


8 6 


R - 2 1 


F 


0 


8 7 


R - 2 2 


F 


0 



it^j34~44'J>X;^R-1lCftX.TR-2 
3 ~ R - 3 3 1 ■? & d t Hi. ft- 1 * H JS #J 6 7 <t |S] *i 



Replacing Comparative Example 34~44rinse liquid to R- 1 , 
R- it did other than thing which ismade 23 - R- 33 in same 
way as Working Example 67, acquired result of Table 9 . 



[0047] [0047] 
[*9] [Table 9] 

[0048] [0048] 
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mmm 88 

<7^iJT>M±SSStl^iiiffiAZ KrF-17B£ 

^i>U=l>Ox/\--fZlE]te^^L. 1 90°C. 90 
fpm^vhZfU-HzX^— <P^ff^s BOOA(D 

^(C<7^'JT>htt^^hUvXhAZ DX516 
l\0. 51 um(D[yi>^hmtm^tl^>^izm 

00EX5(;^fi248nm)(zr. 2/3Annuler£ 
^7^'JT>httS3Ei«^AZ300MIF 

f^p^Ha. 38«4%*^^h^y^;u 

T>^E-^A*>g^)^ffllN/^K;ua^(23 0 C. 
1#M)Lfc 0 



Working Example 88 

spin coating it did Clariant supplied antireflective film azkrf- 
17 B in 6 inch silicon wafer with Tokyo Electron Limited 
make spin coater , 190 *, did bake with 90 second hot plate , 
in order for film of800 $ to be acquired, it adjusted. 

It measured film thickness with [purometorisuku ] supplied 
film thickness measuring apparatus . 

spin coating it did on antireflective film which acquires 
Clariant supplied photoresist AZD X5160 P, nextl30 *, did 
bake with 60 second hot plate , in order for resist film of 
0.51;mu m to be acquired, it adjusted. 

While and with Canon supplied reducing projection aligner 
FP A3000 E X5 (wavelength 248nm ), using 2/3 Annuler, 
changing focus ,91: exposure of 1 line-and-space pattern 
sequential after doing, 110*, todo 60 second bake with hot 
plate , puddle development (23 *, 1 minute ) making use of 
Clariant supplied developer az 300Mif [deberoppaa ] (2.38 
weight% tetramethyl ammonium hydroxide solution ). 
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W^HttttTMMfU DOF(Depth of Foou 
s:j»jSaflE)<D»ilB$fTofc. 

ft-&9#0>7-C'-7'>K-X'<— 
[0049] 

3fctt«89~109'j:/*$S£R-1ICttS.TR- 

i:m\*iO©ISljMlfc. 
[0050] 

Ca 10] 

[0051] 



2004-07-02 

After developing, it did rinse with pure water , did rinse 
nextwith rinse liquid R- 1 of Working Example 1, spin drying 
did and pattern size acquired 9 1:1 line-and-space resist 
pattern ofl40nm. 

resist pattern which it acquires was observed with Hitachi 
supplied scan line type electron microscope ,e valuation of 
DOF (Depthoffocus: focus depth ) was done. 

Value of DOF displayed range of focus where resist pattern 
where none of 9 line has collapsed after final rinse is 
acquired. 

focus position slips from suitability focus following, from 
relationship of the exposure dose , pattern of both ends of 9 
line-and-space pattern which are acquired after the rinse is 
likely to collapse. 

Result is shown in Table 10 . 

[0049] 

Replacing Working Example 89~109rinse liquid to R- 1, R- it 
did other than thing which ismade 2 - R- 22 in same way as 
Working Example 89, acquired result of Table 10 . 

[0050] 

[Table 10] 

[0051] 
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ft«#j45~55U>*&£R-1ICft*.TR--2 
3~R-33£t-*C£Ja#l*llffi«88il3tS 

iwffi\aii(D<e*s»fco 

[0052] 
Mil] 



Replacing Comparative Example 45~55rinse liquid to R- 1, 
R- it did other than thing which ismade 23 - R- 33 in same 
way as Working Example 88, acquired result of Table 1 1 . 

[0052] 

[Table 11] 
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[0054] 
[0055] 

Tilt. \sisXh/W—><Dmmtf®5±-X:£&tl^ 
[0056] 



pattern breakdown after rinse becomes difficult to occur from 
Table 1 0 , Table 1 1 ,by using rinse liquid of this invention , 
case of exposure it understandsthat also leeway for focus 
misalignment is improved. 

[0054] 

At description above as for sequence of rinse liquid , result 
whichwas done with rinse liquid of development *pure water 
*this invention was shown, but whenit did with rinse liquid , 
of development *this invention or rinse liquid *pure water of 
thedevelopment *pure water *this invention , similar result 
acquired. 

[0055] 

Furthermore if baking is done after rinse of this invention , 
alsoeffect that is acquired it can be prevented swelling of the 
resist pattern . 

[0056] 

[Effects of the Invention] 

As above expressed, inexpensive and being safe, peeling of 
resist pattern and preventing collapsing can do rinse liquid for 
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fiJA*;tx^#Jix£ltfjlt^£C<t£ < T?^ %${ZTZ> lithography of this invention ,can use for ideal in formation of 

^^hi±(7):^&L'V>Xh/ , v£— ls<D%2f$.lZtftM resist pattern where especially aspect ratio is large. 

Drawings 
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